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(54) METHOD FOR DETERMINING TORQUE TO BE IMPARTED TO JOINT PART OF LEG BODY AND 
ARITHMETIC PROCESSING UNIT 

(57)Abstract: .:.„,.^ r ^„.^ 
PROBLEM TO BE SOLVED: To provide a method for determining torque 
to be imparted to a joint of a leg body of a bipedal walking body and an 
arithmetic processing unit 

SOLUTION: This method includes a step for determining moment acting 
on the joint part of the leg body by using a vertical direction component 
of a floor reaction force acting on the leg body at an acting point of the 
floor reaction force the vertical direction component of force acting on 
the joint part of the leg body and a gravitational acceleration term 
without using a horizontal direction component of force acting on the 
joint part of the leg body and an acceleration term except the 
gravitational acceleration term and a step for determining torque in the 
joint of the leg body based on the moment acting on the joint part of the 
leg body. The vertical direction component of the floor reaction force 
acting on the leg body is determined based on a grounding state of the 
leg body, an attitude of the leg body and the vertical direction 
component of gravitational acceleration of the whole body including the 
leg body. The arithmetic processing unit is constituted to execute the 
above steps. 
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±#2&3 8 fcv>d) K*Bi|-*-&f#fcR 4 t *mHLX%:2>i><Dk UT^ti^fJVC* 
*• #WH*R 1 fcWttR 3 t(OllSgS, &VK^ &m&R 1 fc»J#R 2 toil 

*&W*ft-Pft]RI!M&8, 1 0 Kffia«. PW#R 3 £HI#R 4 i^jgiBSP 

[0 0 8 6] 

f UT, **M^Tti, ClOcfc -5 fcWHfc'J >'^*r , Jl/RO#PII#R 17&SR 4 
tSAH lOP30#ffi^$|5 (#W#2<O^KaS9 3LO l TlllS5 1 1> g^3, ±#g&3 8) O 
**l-€':M)M<fcG 1 , G2, G3, G 4<7)&mfcffi%m-&\f&&m i $>t>frCtt>mit>h 

ft, mnnsmmwi 6 Km%t2titz®7FL%;\,***:i) izumzux^&o 

[0 0 8 7] 

zzx, mnmmmwi 6Kmm&&Lr\,>&mmw£Uv>M'L>G i, G2, G3, 

ffiiM^Gl, G2. G3, G 4 <DtiLW*B-tr"- * t LT> #H!Bfc*B^S& 

i Kommmi o<ow*?>tki low^isjKiesit 2^tHTf?^ 

fc-Offifct 1, t 2<Ofl6*«*?>^Ci6**f»*LT«l|t«!!3ailgl 6 Kffi*ftj***Ltv»J 
« l6oHI#ffl^aJ<7>S'C.^ G3, G 4 O^Stcov^T <jl^i%-e^So 
[0 0 8 8] 

ffl, ±#g&3 8<*>£*fcG 4<Z>#gtt, JftS&fcti* g?±#3&3 8 tt^>Mfr7 , 7<0 

W»ftfi*M«lc«r*©'C, ±#£B3 8^G 40&Sfi${5^iJj-fr-f , 08x.tfnt:fc 
[0 0 8 9] 

Jt#g&3 8) <0M'll>Gl, G2, G3, G4^t^itf-?^i, #WH*ffl£S&coM 

$>hfrCit>$tit>t>tlX. ItM^tl 6 U|Bfit^^*LTV>^ 0 
[0 0 9 0] 

ft, TMgBl l^tili, JE^FSUl 3 J* So 2£> J: 9 

m \<n%&*?ft.^frb, Am<o¥®to*&LttT-?K&<}\,*xmffl-f2>£ 1 )KLxis£\<* 

o ±ffi#HOflcffl^SPoS'^G 1 . G2, G3, G 4 Otefi^> M> t>fXtt, 

±IB#H!l#fflSS50M^G 1 , G2, G3, G 4 OteS^MS^ X£JfciS!itt 
[0 0 9 1 ] 

ittffiS-fBfi'ktettfrai^e 3 1 ti> ±a<& j: ? KMjmsiss 1 6 t*?>^i:fts«« 
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**t4t*S«*Cp (I4?)xzli) W#PI!#fflS^i^Gl, G2, G3, 
G 4 

[0 0 9 2] 

£*>l§£s «J#ffi^gP (#IBI#2<7)Ara9mO f Tlfil^l K »«P3> ±#§153 8 ) 
<7)M$f£Jg0 di) s ±j^<r>Xo fc#«>S>*i-Cv>*tf>TN %<Dm®ft&e aXme d 

^ttE&tfSMfrj^io lot, 4M*ffi«*C p fc£*t*#»(fcffi^S&om^G 1 , G 2 
, G3, G A<D$LW.tfifrtbbtiZ>Z.k bte&o 
[0 0 9 3] 

fc.fi % fflx.&m4 Sr#HSLT, (W||EI 4 <?>;£1ifc-fcg-?-&]»l#2 fc|» U 9 

c p fcfett^«^jt (z«i^fRifc«-f-*ffl^jK) ii^c m 

4 T?fi0 c < 0 -T^^<7)T% ##^^C p K&if2>jzM&9<Dm<kG 1 <7)#ffi 
<7>J£*U4, (tl-sintfc, -tl-costfc) tft&o ^, TJK8&1 1 C p 

fc^Jt^m^JSfi ^ d (134 -Cti0 d< 0) -e&£<7)-C, IM*&*I#C p fc*5»t*TJ» 
§15 1 KOt^G 2<7>fcfi0^f|Ui, -^m^9 <7)g$£ L c ii"i>i:> (Lc • sinfl c +t 
2-sin^d, -Lc • cose c -t2 • costf d ) t ta%> 0 tifc^BW 2 <7>*IBIg|$ 9 ^.^TBS^ 

1 lMtffc, mU3RU±fo33 8<7)E4>fcov>Tfc±fa£PWc£&fc*l&o 

[0 0 9 4] 

^OJrofctT. #gBM^a#ffi^S3 lfc«fc»K #frg«^Cpfc*s»t*#Pl!Mtt§ 
»t^Gl, G2, G3, G 4<7>teM£;fc#£m. iStJMQt&«1S 1 6 li, mfia^E 

4>fcs#m3M£ 4 i <7>#ig ^*^f u #PK#ffl^aJos^G 1 , g 2 , g 3 . g 4 <d&w. 
<Dr-?t, &wmffl£ffl<7>m&<7)T- ? t *m^x Mfcmm&c pfcfcit&AM 

[0 0 9 5] 

i.it, ##&?89fcC pfc*3*ta®SB3<7)E'kG 3<vtiLW.B.V ! MM* J ttL ; ?n> (x3, 
z 3) . m 3, _h#W&3 8 <7>M'kG 4 Otefi&tFM* £^*L-r*L (x4, z 4 ) > m 4 , 
AM 1 <7)1ff^rfcf6j^oTiEffi!l<7)P#2<7>^:|fi|gB9<7)E^G 1 oteS&^Mrfc-eft-eK ( 
xlL, zlL) , mlL, I^P#2 <7?TIBSg|51 1 c^M^G 2 (Dtefi&tfM&Sr^tt-rjL 
(x2L, z2L) . m2L, *ffi8<7)lfil# 2 O^ffilgB 9 coM^G 1 ©filXO'tt*^ *l 
-e*L ( x 1 R, z 1 R) , mlR, (bJ1WI#2 OTfBlgB 1 1 <7>M<kG 2 Ofcfi&tfM*^ 
*i-€**L (x 2 R, z 2 R) , m2R, AW 1 (D#S£M ( = ml L+m2L+mlR+m 
2R+m3+m4) k-?Z>k, ##^^C p fc*3»t& AW 1 G 0 <7)teg (x 

g, z g) fi^iS (9) fci «£>£>ft&o 

x g = (mlL • x lL+mlR • x 1 R + m 2 L • x 2 L + m 2 R • x2R 

+ m 3 • x3+m4 • x4) /M 
zg = (mlL • z lL + mlR • z 1 R + m 2 L • z 2 L + m 2 R • z2R 

+ m3 • z3+m4 • z4) /M 

• • • (9) 

[0 0 9 6] 

d<7)«fc o fcLT##M^fi^ai^4 l<0iBi3*£ffL*:&, 3<bfc, iftuM^ia 
1 6 fi> ltrfE##S^jjni$J^#m^l£4 2 <7>*k»*£fr*-*o 
[0 0 9 7] 

Z<7>m&. ##S^MJK»ai^S4 2<7)«tS-C(i> £1\ 9A>?>( 

i^m^mnta^m 4 1 k± 19 c p fc^»t&##s^G o^a:;*? 

2«r»5MiU -T&fr^ ##IIIC p<7)J1^0fcM-r^>##fi^G o «>iD&JK*>«&e;& 
lojfifcfrd 2 zg/dt 2 a«2fc«>£>*U>o ^LT, iWiDId 2 zg/dt 2 WirS22£*iH&Jgm 
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[0 0 9 8] 

3 bOr'-^O^Btefc, ^TO9S^TiS^l lWt>f 

X (S3) or'-^t^f), TKrfe#SBfi'Mfc1t#to¥g:4 i^fc&fcra«to*fc»fcJ:oT 
, MSB*#*SMC pH*»t*#W#2<^>JElraJl 2<o^ffi*^fe^4 v L«>o 
IH4 *#J!RLT, fflEI4*>;£«fcte1B-r4W#2tw|»U TWSB 1 l<7>ff3 1 0 

*>>f<fr*&J£Er»i 2 £-c?>g3) tLdtnt, ##j6«*Cpn*»t*fi , erfH 2 

Ottft^fttR (xl2, zl2) li> (Lc • sine c+Ld • sine d , - L c • cose 
c - Ld • cose d) fcfc* (iiL> c< 0> 0 d<0) o ^OBP#2»-o 

[0 0 9 9] 

^lt, doMir^i 2^m^c pu*}it*#fi (x 1 2 • z 1 2) tmia## 

fi^tt1W|EflJ#S4 1 K<£ *)$iibbtltc£i£mm&C pUJstf&^ifci^G 0<D$lU (x 
g, zg) O-T-^O-^Hffit*^, ##M'L>G 0K*f-*-&;&W#2<7>JEW£& 1 2<7)i&W. 

h;W T (x 1 2-x g, z 1 2-z g) , i-^^*>> ffittt (5) fci3»t*AXf > 
AZf, AXr^ A Z r ^^Pjtt^o 
[0 10 0] 

< »iH*L*v»m(t«fe^"9-|cj: ») 4*0 * ^ 9 4 ATMmK £ *Lfc*P# 2 <7>^i!}^#^ s 

AM 1 0#*M&tm;«i£Jgg <*><B (£*iibf±&^C 
*MSif#kSI£Sl 6lcfB«S*L"Cv^) UfB£#M'MjDasap#tH^aU 2 I^J: «9*ae> 

, miS^: (2) KJ:*K MLtv»4i#2 tcfNffli-^J^RiJcOl&E^iajfifc^F zO}££ 
[0101] 

F z fi> 0 
[0 10 2] 

18i#^fij*iJWf^S2 5 t tzity y h -^7f 2 4 L < ttB^Lfc^Eft-feV 

BPtt2?>J£WgB 1 2V>&foM'L-G 0Ktt-f-2>tiLW.<D5-®1&<O7'-? (5* (5) <?)AXf • 
A z f , AXr, A Z r ©f- ?<7)4-@Hfi) flfSBsfc (5) «fc «9 > #BPfr2^* 

[0 10 3] 

is^a^mi 6fi> ±^o<fc 9 ^js-#s^s#m^a4 1, ##m^in^js 

J)lMf(ii?t4 2, &TO£#*t5E^fS:6 O^ltttfLT, tfcj£#ftffl«iE^ f£ 
5 0<7>#kS£*frr&o 
[0 10 4] 

^<7)^ h;w (JB.t$Bl 2 i:ttSgRi?^fflMf h*o JUT\ tfc&^ftffl^ 
[0 10 5] 
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iit, H2i:^tJ:^ KJfcirgM 2 £MW» 1 2 A £?B LJS.¥SB 1 3 <7>ft3{§?>fTO 
O^fctO&MPBIgin* 1 2Bt^fB-f&o * t\ JUS» 1 2 A<Di£W.&M<V7k s Pl3\fttiufr 
x 1 2$r^i6& 0 H4*#JSLt, 1^12 4 o;£fl!|fci£g-r&IBl# 2 U 

TB»1 l<5ft$ (BSIW»1 O^+^fejamSRl 2*"C^ft$) *Ldtt4t, t# 
ffiflfcftC pfc*5tf*J£!ran 2 9)fl(7)li (x 1 2, z 1 2) {4, ±&<7>J: (L c 
• sine c + L d • sing d, - L c • cose c - L d • cosfl d) t ({I L, H4Tf4 
9c<0, fld<0) o W<?)i#2i:o^T^M4, ifz, &M%S 1 2 AtMP 
rain 1 2 B £Ofl8<?>;k¥S58l£5E&D t LXlikTwftK X ^MPfUSS 1 2 B<9tfi^^ 
x 1 2 B 

xl2B=xl2+D 
[0 10 6] 

ikK, mft*~ KO*U5E*fT9o WW8Mlllli*fci3i/*t\ _hfe«0 J: ? K LTt*!)/:, ^ 

immv&fftwm-r&o zn&w-^m&K i4, a#*ff *: *«»?-*-*• 

[0 10 7] 

xgA 5 , JE.HU01 2 A^g^^7fcWlqI^59*x 1 2«t *) "b4^Sv>##Utt, 

^SttJo G 0<7)7K¥^l«I^^x grt>\ J£MI5 1 2 A(O^EM*<7)7K¥^rfi]^^x 1 2 
iMPW»l 2 B^ea^cOTkTOtSJBK^x 1 2B£<&fflfcife 14, *K*f^ffl 
h ;VOll-^07lc 5 F^[Rl^59-f4. G OOTMP^r&JJ&frx g-C&&£1-&<> GO^tM* 
^fti&frx g£«, 1 2 BOttfi&teOTk^lRlIftfl-x 1 2 B X «9 *>:*:§ v>»£-fc 

I4> flcR£ftffl£^ h;VO^<^)7lC 5 F^|Rl^{4, MPBM&l 2BOfllMW 
Glfifcfrx 1 2B^Stn o 
[0108] 

#fcMPISfflil 2B^mm#OTk.TOlRl^^x 1 2Bt^l»ttSo 
[0109] 

mKjjftm&-<? h fr^mm-xfaj&fri*. B.mmi 2 At^mt<Dm^m^&^E t 

[0 110] 
[0111] 

fttfttt^ gE*#fflM5e^S5 0(4, yvh - X4v*2 4 fc* v>l4iEgl-fe >W 
3>4 v> f4Sg*Ht -fc >-9-^Sfet>t^ LTV* h Wi&K f4> ±3B«>iI18r#fr <DWi& t mffi<7>^ 

, fcR±>ftm&'<? y fr<r>ifc&<7>&¥-xm$.fri±, &MWi 2 A<7>&n&m<7>7k¥iofaj& 

55*x 1 2^Stno MPITO 1 2 B^ET^Wttf/c? ^ h • y^-2 4&&W4 

[R]fi£frl4, MPWH5 1 2 BC0i£®^O7lc¥*-|ai^x 1 2B-C&&£1-&o 
[0 112] 

J^R^f^ffl^^^ h^Ol&jl^|Rl^^f4, JZ.M'Bl 2 At%®tOM<75gg^^^^:E t 
[0113] 
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[0 114] 

N &OUP#^i£g:ai^i£3 2 K«fc ^*i-?:Mv:#k*ifc^-*<D4*l3f*£fflv>"Cx Miiift 
[0 115] 

3 t>KfMfflKli> S5*#ILT, i"f> #P#2<^TffilSISl 1KIWU TB» 1 1 O 
«J§&<7>je.trS&l 2i:ftffltS^ (M»R*) x Wl lOSWIiSl O^^^ffli" 
x RtrTWSUl lOl^G 2<*>MitAlIi&J&£x ^*L-e**L#ft«-ffi«^C f 
55^12 K<fcoTx T CF, x, F, zX T <F 2 x, F 2 z\ T (a 2 x, a 2 z)i:U 
gTFIEIg&l l^)ii*m ! ttSo ClOt^x TB»1 1 ?>E^G 2 OttftaMftK-MI- & 

T (0, 0) = T (F, x-F 2 x, Fx z-F 2 z-m 2 • g) 
[0 116] 

F 2 z=F , z-m 2 • g •••(10) 
[0 117] 

iit, TBIg&l 1 ?>5fc<i»<7>£."lfS& 1 2 M^ffl-fSISttRfc^toa^lfiiJfcfrF, zji 
x ift&fclfcli. gETIBSBl 1 *m-r&m#-2 Kov>THufa*R#3£5e#&6 0 19^* 

&»#2*<&ifeLTnSi:§fcfi, Wg0EC;b<7>£&E:fr|6])£#F » z|i, flfrfa^ (2) H«t 

■»?^ie>^*t**R*^)i&a*'W^59 k Fzt?* 19. mwfo2j)mwm<omfa-?&&k ski* 
faa*oTmffl<owteT?*4fcSKHu raiffR^of&s^ftiJBfcfrF! driest (5) <t> 

mR*<??i&it^fpI^^Frz^*,V>, gCW#2**«r«<Z>lHI#-C2fe* t £Kf*x flfrfEsS (5) 
vmKJj T <7)#&e^|6]^5" F fz-C^ & o 
[0 118] 

t£oTx #W#2<«llfp 1 0^ffl-r*IW»E*O«&S^«5-F, ztf, gR^i 
S£^£6 0 fc<fc «J^i?>P,*L4*R^7<^«&a*|^)SK^F , z<*>f*-* TffiSSB ll<0*f) 
j^CJ&jfca&tifcMm, Of-n, m#MJgg<^iii:^x ±IS^ (1 0) KJ: *) 

[0 119] 

tfc, H5*#ILT, TE&g&l 1 <0«j«>£.WS& 1 2^ffl-J"i-=e-> > b£M t 
x TJUgBl KDlftlSai 0©fl5fl'K:fflBt* J E-^> h£M 2 x TffiSB 1 1^G2?) 
lei «9 ^Ifl**-^ > h £ I G 2 x Tffi&g&l 1 <DM'kG 2 OH OftiUitJ^ « 2 £1-£ 0 
Jfcx ffriBHU WfB?*T, TKS&l l<oS'C-G 2 fcftMfflll 0 <D#>L>b <om<?>EM* 
t 2 x TMUl 1<7)*^G 2 tJEW^l 2 b<Dm<D®.M* t , ' (= L d- t 2 ) b 

J:^l)lliiII*^*tSt, ^ (11) 
[0 12 0] 

I G 2 ' « 2 =0=M, -M, -F, z- t 2 * -sin0d-F 2 z - t 2 • sintf d 
M 2 =M, -F, z- t 2 ' • sintf d-F« z • t , • sinfl d 
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• • ' (11) 

[0121] 

^ (id twM, 14. m^. (id K&b&rm&i utn§#2i:o 

Z> 0 *tz, 6 d \mmWfa&&&m^&3 2 KX ^fc^STMl 

&<> Fi zt4, fr^oii«j> flcR^Jg^fS: 6 0 KX V)$Lli>t>*l2>mE.t> 

\ftj&frv>Mfcm-v$>&o zhK^ f 2 zii, frie^ (10) k «t *iz> 

[0 12 2] 

^oT> J$Mj®l Ofc-ftflJ-r**-;* * hM 2 14, mR;£>i£5e#f£ 6 0izXZ>mE.jj<O 

5£ (1.0) HJ: «9*«>^*LfcMfiSR*<^»ii[^Jifc^F t z^^-^fc, ifcfc 
fcTKfi&l (L d) > i^G2^tt (t , ) V>r- 9 kfrhMzZR (11) 

izX *)J$iibhtl2>o 
[0123] 

M®*-* > h&fe¥&7 1 (4> ±m<DXiK\^xTU3i KnmM^i oosp^m^ 

[0 12 4] 

4-f. ^cffiigi5 9<7>fi^G i (H4#ra) ^Mmagj^^-r^aii^i^:^^ 

o'<^ (12) (StflS^(lO) <t |5j D^<7>;£) <fc »K *KSB9<*>KIWSii8<*>»$H:: 

'f^ffli-*w»s:*o«&E^iRiife»F s z*«^«>p,*l* 0 

F 3 z=F 2 z- mi • g • • • (12) 

[0125] 

civi-TN f 2 zt4, ftizmttt do) k x lojft&tzmmm 1 o<D^wj3<omu^n 

[0126] 

*v>-C, *ffi!g&9?>*'L.>G 1 OH»}<7)IalM|jl^p-r^at&^I^:^^^<^ (1 3 

) (HiriB5£ (i l.) fcrac»o3*) ^KSug^'Kiaass^su^^ffli-**-^ 

M 3 =M 2 -Fi z- t, ' ■ sintf c-F, z - t, ■ sintf c 

• • • (13) 

[0127] 

M 2 I4> ffifEit (11) J: *i*:B&IWKj-1 0^-^> K F 2 zl4 

, mttt (10) UJ: *)$itt>t>iltzmm® l 0 <^l6ig:frfaJS43\ F 3 zf4. ffi 

ISS: (12) J: «9*i6f»*LfcJKMfiS8 0MI5R*0»E*lftlJfi^- 5 c »4tfrSBW#^# 
»tfi^3 2KJ: *)&tbhti&*M$l>9V>m&fim-?$>2> 0 ttz, t, J4, RIW»8tf> + 
^£>*J»9<oM>kG 1 (H4#m) > t , ' It J&fHtHl 0OW^ 

KfiB9 0S^G 1 $-C<vmWi (l^4-e{4L c - t , ) T&»9> £*Ui, *>£>a> 
l^Gl(?)W»90t^X (g£) tf* £> 5e "C&&o 
[0128] 

frjrtmiiiztizo mm&mi, ah 1 ^i^^iijtsi#7->^ hit (who 
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[0 12 9] 

# 2 ^ffl-T & % #B*P# 2 600^15 1 0 8 Kftm-TZ ^ > h £ <fc V 

[0 13 0] 

±?ao*iSK^)-*ifii^3g^»*iai 4<nffitim^$ ttb&o mi 4<dxtv? si4 

Xfy^ S1420Kj3^T, Wflc^HCtfJ^g3 2 HJ: ^W#^»****o XT?"* S 
1430H^v>T, *#E^a*ib^S4 1 fc* 19 ##S^iB*^K>*o Xt?7 S1440 
fcfc^T, £frS't\blli«&#tb#£4 2ti «9^#E^MJK*^*^o AT? 7 S1450 
KJ3V>t\ *E*tfefS6 0 K «fc l)jfcR;&<&#£:frfi]j£55"**«>* 0 Xy-yf S1460K 
i3V>-c, ms^jftffl 5 Ofc J: *)*R:fc«>f1Ufi& XT ? ** S1470K& 
i^T, MAS*-*;' h=H£5e^f§:7 1KJ: «) Miff fcfls/B > h*$L&&o xy-vf 

Sl480Kj3^T N m#*it« h)i>?M.m^®.7 2i:J: 19 wasfcftfll MP* *r**5>So 

[0131] 

(Dmmmmmttmsnmm 1 3 ka-c^-To eb6^shi 3K43v>t, mas 

MBKttm-f&*-jyh*7ji-r 0 h 8 * j: era 9 i5g : ^T^^^^ft?>^raip*5«to f 
jRiwais^f^ffl-r**-^ > h^^-To mi o*5«fconai 1 w\ fc^&jmfcfctfaifcisas 

feiVJRWa^f^ffli-i*-^ y h^to 13 1 2J3<fcO f (a 1 3 fi> ti^S^BSfcistt* 
[0 13 2] 

[0 13 3] 

J^_h<7)i:^ i^ Jrtuf, if 2i:AM lO^frOSTC^fcort:*}, ift2 

05aMftH*fi*«^* «fc ? fc-fc^fcS^Lrt: <9 Z.kt£ WifflW 8 -^fl$Mfn 1 0 
^■*L-€ , *L«*LfcftJK-fe>'-9-2 2> 2 3*. JiJHfr5 KgfifLfcvW n-fe>^ 1 4> 19 
RXfM&f£*yy- 1 5 , 20, 2 ltv»9 J:HJttt»^i-CftI4"fe>tS:ffl^T#«i 

[0 13 4] 
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[0 13 5] 

fHH^g2 8IU i?$fe&ft*j|6#&4lXC f -COJRSP 3 wMIt a 0 <7>«frS2rfil (Ztt 
[0136] 

[(3®^m^iji^3 

[0137] 

[12 1] *l&W<^*Rj!7tiSg*tt<^&*fi<I^SI*S£Wr*Jt:ie><©H't?*4* 

[02] ^W<7>-^»S^*5ttS-JS.# : ff#l!j#i: LT^AM SAW Kaffir*"* £ 

[03] H2^i611li«^*«#«fea36fi<^«gB*SiW-r4fcie><oyn y ^HT**o 

[0 5] 0 3<7>M#^a^aoraip^-^ > hfdS¥S^^»t*fea«:iJiw-r*fcis><7>ia 

[0 6] *:^<^**fe^s^«fc ^*&h*itzmwL^mzwLmmKftm-f&*:-* >h<D 

[0 7] ^w^m^m^* *)&&hfitzm&g:*)mzmm%5Kttm-t2>*:'- * yv<?> 
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